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(57)Abstract: 

PURPOSE: To enable magnetic concentration and separation of a cell containing a biosubstance 
such as gene introduced into the cell by shooting fine magnetic particles supporting immobilized 
biosubstance into a cell at a high speed. 

CONSTITUTION: A biosubstance is immobilized on fine magnetic particles and the particles are 
shot into a cell at a high speed. The cell containing the introduced fine magnetic particles can 
be selectively and specifically concentrated or separated by a magnetic means. The method is 
useful for the screening of a drug resistant cell, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The intracellular introductory approach of the biological substance characterized by 
firing into intracellular the magnetic particle which fixed the biological substance at high speed. 
[Claim 2] Alternative concentration and the separation method of the cell characterized by 
condensing or separating alternatively the cell into which the magnetic particle was introduced 
by the introductory approach according to claim 1 with the MAG. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach the MAG condenses or separates 
alternatively the cell introduced by the approach and this approach of introducing biological 
substances, such as a gene and an enzyme, to a cell by the magnetic particle. 
[0002] 

[Description of the Prior Art] About the magnetic particle, P.J.Robinson and others 
(Biotechnol.Bioeng., 15, 603-606 (1973)) is performing the research report using a magnetic 
particle as immobilization support of an enzyme as immobilization support of the enzyme for 
bioreactors paying attention to the point with the easy recovery actuation. By this report, alpha- 
chymotrypsin or the beta-galactosidase is fixed in an iron-oxide particle or cellulose-iron-oxide 
complex, it uses for a complete-mixing mold bioreactor, and it is shown that it can condense 
magnetically and easily and that magnetic support can be separated. 

[0003] Moreover, the iron ultrafine particle (the minor axis of about 30nm, major axis of about 
500nm) which has magnetism is encapsulated with synthetic macromolecule, and the support of 
the shape of an ultrafine particle which fixed the enzyme which can be guided magnetically is 
made by fixing an antibody and an enzyme in the outer surface (editing besides "ultrafine particle 
creation technology" wood Chikara, the Mita Press issue, and 231-235 page). Here, as a result of 
making it react with a small bioreactor using the magnetic ultrafine particle support which fixed 
glucose oxidase as a model enzyme, the reaction rate per unit volume is high, and it is shown 
that the support of an ultrafine particle can be condensed and collected easily magnetically. 
[0004] Furthermore, it is a particle of a macromolecule which distributed the magnetic particle. 
Import sale of the DYNABEADS (trademark) is carried out from Japanese Dynal. This product be 
the particle (a diameter 2.8 and 4.5 mum ) which made polystyrene beads distribute ferric oxide 
(a ferrite , Fe 203 ) for the purpose of magnetic separation of the protein of an antibody and 
others , a nucleic acid , etc. , and when the coat of the antibody be carry out to this front face 
or the bead which combined a certain kind of protein or a nucleotide etc. use a magnet 
together , separation and purification of a cell can be promptly perform by simple actuation . 
[0005] However, it fires, and as a particle of business, the thing using the complex of a magnetic 
particle and a macromolecule as support has a low consistency, and since the impulse force of a 
collision is weak, it is unsuitable [ a thing ] among the biological substance fixed magnetism 
particles mentioned above. Moreover, particle size is not small enough compared with the 
magnitude of a label-cell, therefore, the vegetable intracellular installation which has a cell wall - 
- impossible — **** — the precedent does not exist Moreover, although it may be theoretically 
possible in the microinjection method using the capillary of glass, it is difficult to introduce into 
many cells at once. 

[0006] Moreover, particle support is made for a gene to adhere to the U.S. Pat. No. 5,100,792 
specification by J.C.Sanford and others, it introduces into intracellular at high speed, and the 
method (party Kurgan law) of making the function discover is indicated, and in order to enlarge 
collision energy which a particle has here, gold and a tungsten are mainly used. It is the diameter 
of 4 micrometers which is concretely used in the example in this U.S. Pat. No. 5,100,792 
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specification. It is a tungsten particle and they are about 10nm thru/or several micrometers 
about the particle size of a particle in a detailed description. It is indicated and the ferrite crystal 
of high density (about ten to 20 g/cm3), gold, a tungsten, other metal particles, the glass of a low 
consistency (1-2 g/cm3), polystyrene, and a latex bead are indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at making intracellular installation 
and its intracellular functional manifestation of a gene etc. of a biological substance perform 
using the particle which has the magnetism of a physical property. Moreover, this invention aims 
at condensing alternatively and specifically and separating only the cell which the magnetic 
particle introduced into intracellular used magnetically the point which can be guided, for 
example, the gene discovered or the physiological function discovered, and a cell lump and an 
organ. 

[0008] Plastics bead containing a conventional magnetic particle and a conventional magnetic 
particle (compounded magnetic microsphere) In all cases, such as an application, the magnetic 
particle was out of the cell, and it is impossible to current to put in a magnetic particle inside 
[ which has a hard cell wall like especially vegetation ] a cell, and it did not prove globally to this 
invention. 
[0009] 

[Means for Solving the Problem] It is the intracellular introductory approach of the biological 
substance characterized by this application the first invention firing into intracellular the 
magnetic particle which fixed the biological substance at high speed, and this application the 
second invention is alternative concentration and the separation method of the cell 
characterized by condensing or separating alternatively the cell into which the magnetic particle 
was introduced by this introductory approach with the MAG. 

[0010] As a magnetic property in the magnetic particle used for this invention, if it is the 
magnetic substance, what kind of thing may be used, for example, ferromagnetism, a 
paramagnetism, and the superparamagnetism matter are used. As the quality of the material of 
this magnetic particle, for example A metal, a metallic oxide, nonmetal-metal complex, Although 
nature with ceramic complex and the above-mentioned matter, the organic magnetic substance 
containing a synthetic organic compound and its complex, the fluorescence matter, the optical 
responsibility matter, the optical magnetic functionality matter, the electron transport matter and 
the electrochemical functionality matter, the quantum-mechanical functionality matter, and 
semi-conducting material are mentioned From the passing speed by MAG, such as a cell which 
contains the particle in case magnetic induction separation and concentration are performed, 
being large The magnetic-substance particle which contains the compound particle of 
ferromagnetic elements, such as a ferromagnetic compound, for example, magnetite, other iron, 
cobalt, and nickel, and chromium, manganese, aluminum, an yttrium, a tellurium, a tungsten, 
titanium, etc. especially is desirable. Among these ferromagnetic compounds, toxicity is not 
shown and magnetite is [ in / to a living body / a stable point ] especially desirable. 
[0011] As a particle size of this magnetic particle, a maximum grain size is one fifth of object 
cells. It is possible from grade to the size of an ultrafine particle, and is the mean particle 
diameter of 5nm - 100nm. An ultrafine particle or its floe can be used and it is the mean particle 
diameter of 10nm - several micrometers preferably. A magnetic particle is used, the consistency 
of this magnetic particle — usually — 1-21 g/cm3 — desirable — 3-8 g/cm3 it is . 
Therefore, magnetite (consistency : about 5g/cm 3), hematite (consistency: about 5 g/cm3), A 
cobalt ferric acid ghost (consistency : about 3g/cm 3), a barium ferrite (consistency : about 
5g/cm 3), In addition, a consistency is 3 8g/cm. The carbon steel which is extent, tungsten steel, 
and KS steel, A consistency is 4 - 5 g/cm3. It is desirable to use the particle of the iron oxide 
which is extent, zinc, magnesium, manganese, or an iron compound (Ferroxcube) ingredient with 
nickel, and the particle of a rare earth cobalt magnet (consistency: about 8 g/cm3). 
[0012] As for the gestalt of this magnetic particle, what has an angle in a cell wall or a cell 
membrane in a non-globular form in order to make it easy to break, penetrating and is desirable, 
and when compared with the same cross section, to a cell wall or a cell membrane, penetrating 
and since it is easy to overcome, moment of inertia is greatly needlelike, and a rod-like thing has 
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a cross section more desirable than a spherical particle. In this invention, the biological 
substance which the above-mentioned magnetic particle is made to fix means physiological 
active substances, such as an animal, vegetation, protozoa, and a microorganism, an organella, a 
living thing particle, etc., for example, a gene, an enzyme, an antibody, protein, a pheromone, 
allomone, a mitochondrion, a virus, etc. are mentioned. 

[0013] In this invention, it says that immobilization mainly holds a biological substance to the 
particle with physical adsorption, its allogene object chemical affinity, etc. at a magnetic particle. 
The immobilization to the above-mentioned magnetic particle of the top Norio object matter can 
mix the solution of for example, this magnetic particle, and the buffer solution of a biological 
substance, and can be performed by carrying at the tip of a projectile and being air-dry. 
[0014] As a target cell in this invention, it is an animal cell, (a human cell is included) A plant cell, 
other living thing cells, an organ, an organization, etc. are mentioned, "it firing at high speed" in 
this invention — the initial velocity of a particle — per second 50 — it is about -400m — saying 
— for example, a U.S. Pat No. 5,100,792 specification and Japanese Patent Application No. 4- 
25626 party Kurgan given in a number specification etc. — it can carry out by law. 
[0015] The MAG can condense or separate alternatively the cell into which the magnetic particle 
was introduced as mentioned above. This concentration or separation can be performed as 
follows, for example. For example, the solution which distributed the cell is moved to 
transparence containers, such as a test tube, a magnet is stuck on the side attachment wall, and 
a cell is condensed. Then, only the cell containing a magnetic particle is separated by removing 
other solution parts with a pipet etc. This actuation is repeated several times if needed. 
[0016] this invention be the increase in efficiency; physiology effectiveness of transgenics, 
recombination, and training of recombinant. ( vegetation, animal) drugs, such as installation and 
magnetic induction of the exist matter, and a preferential segregation; anticancer agent; 
bioreactor using a gene recombination cell ( for [ for analysis ] - industrial production) sensing 
of; magnetic gene recombination; intracellular information be applicable to all the technique of a 
magnetic means and others recognize from the outside by chemical, biochemical, and the 
approach combined through the physical property and the approach. 
[0017] 

[Example] Hereafter, although an example explains this invention still more concretely, the range 
of this invention is not limited to the following examples. 

(Example 1) as installation of the gene by magnetite, and a manifestation magnetism particle — 
magnetite (mean particle diameter 0.3 micrometers and consistency 5.2 g/cm3) (refer to drawing 
i ) using — party Kurgan — installation and its manifestation of a gene were performed using 
the particle launcher (Japanese-Patent-Application-No. 4-25626 equipment given in a number 
specification is used) by law. 

[0018] In a gene, it is plasmid DNA and pBI221 (made in [ Clonetec ] the U.S.). It used. This 
plasmid is the beta-glucuronidase. (GUS) Having a gene, this is a cauliflower mosaic virus. 
(CaMV) 35S promotor (pCaMV35S) and nopaline synthesis enzyme gene (NOS) terminator 
(pAnos) It connects in between. 

[0019] Adhesion actuation to coating and the plastics projectile to a magnetite particle of 
plasmid DNA was performed as follows. 50mg magnetite particle The solution which ethanol 1ml 
is made to have suspended 100% is made, and it is 1-2microl about this solution, TE buffer 
solution (DNA concentration between 200 - 500ng/mul) of plasmid DNA, and the mixed solution 
optimum dose **** and after irradiating a supersonic wave lightly and putting for a time. It 
carried at the tip of a plastics projectile and was air-dry. 

[0020] Introductory processing of a gene was performed using the projectile which brought 
together the day [ of transplantation / 4th ] thing of a tobacco suspension culture cell BY-2nd 
(it receives from the Hokkaido University agricultural department) in ****** under sterile, put it 
on the sample base in equipment, and was air-dried under the following discharge conditions with 
the particle launcher. Discharge conditions are a degree of vacuum in the container which sets 
distance to a sample to 10cm, and stores a sample. The supply pressure of the nitrogen gas 
which adjusts to lOOmmHg and is used for acceleration of a polyacetal projectile is about 
28kg/cm2. It carried out (initial velocity per second about 200~250m). Moreover, that in which 
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the gene has not adhered to a magnetite particle as a control experiment was also fired on the 
same discharge conditions as a tobacco cultured cell at this time. 

[0021] The gene was introduced into the tobacco cultured cell, and in order to evaluate that the 
function is discovered, assay using the 5-BUROMO-4-chloro-3-indolyl-glucuronide (X-Gluc) of 
an artificial substrate was performed. After firing a magnetite particle, the tobacco cultured cell 
which incubated at 25 degrees C for 24 hours was dipped in the phosphate buffer solution of X- 
Gluc the whole ****, and it incubated at 37 degrees C for 24 hours. Consequently/about about 
ten blue spots to on **** were observed. 

[0022] The stereo microphotography of this spot is shown in drawing 2 . Abbreviation 100 or 
more blue tobacco cells (cell lump) were checked. This is because the beta-glucuronidase of an 
enzyme was formed into the tobacco cell of the work, X-Gluc of an artificial substrate was 
understood by the enzyme, as a result of introducing a gene, and in JIGOCHIN of blue coloring 
matter generated. An example which observed this tobacco cell with the little picking biological 
microscope is shown in drawing 3 . It was checked that the color is changing blue clearly as 
compared with the cell which has not discovered the color of the cell which the gene discovered. 
Moreover, when observed in the detail, it was observed that a nucleolus, an intracellular nuclear 
site, and intracellular cytoplasm are blue. In this experiment, installation of a gene and a 
manifestation were checked by about 1000 or more cells in all, and it succeeded in installation of 
the gene of a biological substance, and a manifestation for the first time by magnetite. 
[0023] (Example 2) The magnetite particle which carried out the coat of the plasmid pBI221 of 
alternative concentration of the cell which carried out introductory processing of the magnetite 
particle to which the gene was made to adhere, and the separation above was fired, the tobacco 
cultured cell which performed introductory processing of a gene and incubated was suspended in 
optimum dose picking and a phosphate buffer solution, and it moved to the glass small specimen 
container, and experimented in the magnetic induction of this cell. The swing and the tobacco 
cell were uniformly distributed for the container ( drawing 4 ). Then, magnet (paper clip for 
stationery with a magnet) The photograph 2 minutes after making it stick to a container upper 
right portion is shown in drawing 5 R> 5. The tobacco cell of most in a container is carrying out 
accumulation to the right lateral upper part of a container so that clearly from drawing 5 , and 
only the cell containing the magnetite particle which has magnetism was alternatively separated 
and condensed by the MAG. Moreover, it experimented on the conditions same about the case 
where a magnetite particle and a tobacco cultured cell are only mixed as a control experiment. In 
this case, only the magnetite particle formed the assembly and the big and rough particle near 
the magnet promptly first. When concentration actuation with a magnet was performed about 3 
times, only a magnetic magnetite particle moves and condenses, and the tobacco cell induced 
the MAG and stopped moving at all, although it was admitted that some tobacco cells were first 
influenced by motion of a particle, and it moved. 

[0024] Thus, it was checked that only the tobacco cell which has magnetite can be alternatively 
condensed and divided into intracellular with the MAG. 

(Example 3) Under the same conditions as the training aforementioned example of a tobacco 
culture cellular transformation object, the coat was carried out to the magnetite particle, having 
used only plasmid DNA as pBI121, and it introduced into the tobacco cultured cell similarly. The 
plasmid DNA used for the experiment this time makes the recombination into a vegetable 
chromosome cause. 

[0025] The binary vector pBI121 is shown in drawing 6 . Plasmid DNA, beta-glucuronidase which 
can observe a manifestation part by dyeing as a reporter gene to pBI121 (GUS) It has a gene. 
This gene is a promotor who works with vegetation in order to enable a manifestation with 
vegetation, (promoter, P) Terminator (a polyadenylation part, poly-adenylation, pA) It is 
surrounded. NPTII is the promotor of a nopaline synthesis enzyme gene. (Pnos) Terminator of 
this gene (pAnos) GUS is a cauliflower mosaic virus. (CaMV) 35S promotor (pCaMV 35S) pAnos 
It is surrounded. Moreover, it has a kanamycin resistance gene as a marker gene. 
[0026] The drug tolerance cell was screened by the culture medium which performs screening 
which carries out separation recovery of the cell which fired magnetite alternatively magnetically 
like the above-mentioned example, and contains antibiotics, such as JIENETISHIN, after that. 
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Under the present circumstances, both experiment which performed magnetic screening, and 
experiment which was not conducted were conducted, and screening effectiveness was 
compared. Consequently, that the efficiency of selection of a resistance callus is about about 10 
to 20 times higher at least estimated [ the example of an experiment which does not perform 
magnetic screening ]. In addition, when the introductory gene was checked by the PCR method, 
existence of an introductory gene was accepted. Moreover, the band peculiar to an introductory 
gene was checked and the result of having performed Southern hybridization analysis was also 
considered that these cells are transformants. 

[0027] As mentioned above, when a new magnetic screening procedure raised a transformant, it 
was shown that the process of screening of a time amount and time-consuming drug tolerance 
cell can be performed efficiently sharply. 
[0028] 

[Effect of the Invention] condensing and separating alternatively and specifically only the cell 
which the intracellular installation and its intracellular functional manifestation of a gene etc. of a 
biological substance of were attained using the particle which has magnetism, and the gene 
discovered or the physiological function discovered, and a cell lump and an organ according to 
this invention — things are made. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the approach the MAG condenses or separates 
alternatively the cell introduced by the approach and this approach of introducing biological 
substances, such as a gene and an enzyme, to a cell by the magnetic particle. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] About the magnetic particle, P.J.Robinson and others 
(Biotechnol.Bioeng., 15, 603-606 (1973)) is performing the research report using a magnetic 
particle as immobilization support of an enzyme as immobilization support of the enzyme for 
bioreactors paying attention to the point with the easy recovery actuation. By this report, alpha- 
chymotrypsin or the beta-galactosidase is fixed in an iron-oxide particle or cellulose-iron-oxide 
complex, it uses for a complete-mixing mold bioreactor, and it is shown that it can condense 
magnetically and easily and that magnetic support can be separated. 

[0003] Moreover, the iron ultrafine particle (the minor axis of about 30nm, major axis of about 
500nm) which has magnetism is encapsulated with synthetic macromolecule, and the support of 
the shape of an ultrafine particle which fixed the enzyme which can be guided magnetically is 
made by fixing an antibody and an enzyme in the outer surface. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] condensing and separating alternatively and specifically only the cell 
which the intracellular installation and its intracellular functional manifestation of a gene etc. of a 
biological substance of were attained using the particle which has magnetism, and the gene 
discovered or the physiological function discovered, and a cell lump and an organ according to 
this invention — things are made. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention aims at making intracellular installation 
and its intracellular functional manifestation of a gene etc. of a biological substance perform 
using the particle which has the magnetism of a physical property. Moreover, this invention aims 
at condensing alternatively and specifically and separating only the cell which the magnetic 
particle introduced into intracellular used magnetically the point which can be guided, for 
example, the gene discovered or the physiological function discovered, and a cell lump and an 
organ. 

[0008] Plastics bead containing a conventional magnetic particle and a conventional magnetic 
particle (compounded magnetic microsphere) In all cases, such as an application, the magnetic 
particle was out of the cell, and it is impossible to current to put in a magnetic particle inside 
[ which has a hard cell wall like especially vegetation ] a cell, and it did not prove globally to this 
invention. 
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* NOTICES * 
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MEANS 



[Means for Solving the Problem] It is the intracellular introductory approach of the biological 
substance characterized by this application the first invention firing into intracellular the 
magnetic particle which fixed the biological substance at high speed, and this application the 
second invention is alternative concentration and the separation method of the cell 
characterized by condensing or separating alternatively the cell into which the magnetic particle 
was introduced by this introductory approach with the MAG. 

[0010] As a magnetic property in the magnetic particle used for this invention, if it is the 
magnetic substance, what kind of thing may be used, for example, ferromagnetism, a 
paramagnetism, and the superparamagnetism matter are used. As the quality of the material of 
this magnetic particle, for example A metal, a metallic oxide, nonmetal-metal complex, Although 
nature with ceramic complex and the above-mentioned matter, the organic magnetic substance 
containing a synthetic organic compound and its complex, the fluorescence matter, the optical 
responsibility matter, the optical magnetic functionality matter, the electron transport matter and 
the electrochemical functionality matter, the quantum-mechanical functionality matter, and 
semi-conducting material are mentioned From the passing speed by MAG, such as a cell which 
contains the particle in case magnetic induction separation and concentration are performed, 
being large The magnetic-substance particle which contains the compound particle of 
ferromagnetic elements, such as a ferromagnetic compound, for example, magnetite, other iron, 
cobalt, and nickel, and chromium, manganese, aluminum, an yttrium, a tellurium, a tungsten, 
titanium, etc. especially is desirable. Among these ferromagnetic compounds, toxicity is not 
shown and magnetite is [ in / to a living body / a stable point ] especially desirable. 
[001 1] As a particle size of this magnetic particle, a maximum grain size is one fifth of object 
cells. It is possible from grade to the size of an ultrafine particle, and is the mean particle 
diameter of 5nm - 100nm. An ultrafine particle or its floe can be used and it is the mean particle 
diameter of 10nm - several micrometers preferably. A magnetic particle is used, the consistency 
of this magnetic particle — usually — 1-21 g/cm3 — desirable — 3-8 g/cm3 it is . 
Therefore, magnetite (consistency : about 5g/cm 3), hematite (consistency: about 5 g/cm3), A 
cobalt ferric acid ghost (consistency : about 3g/cm 3), a barium ferrite (consistency : about 
5g/cm 3), In addition, a consistency is 3 8g/cm. The carbon steel which is extent, tungsten steel, 
and KS steel, A consistency is 4 - 5 g/cm3. It is desirable to use the particle of the iron oxide 
which is extent, zinc, magnesium, manganese, or an iron compound (Ferroxcube) ingredient with 
nickel, and the particle of a rare earth cobalt magnet (consistency: about 8 g/cm3). 
[0012] As for the gestalt of this magnetic particle, what has an angle in a cell wall or a cell 
membrane in a non-globular form in order to make it easy to break, penetrating and is desirable, 
and when compared with the same cross section, to a cell wall or a cell membrane, penetrating 
and since it is easy to overcome, moment of inertia is greatly needlelike, and a rod-like thing has 
a cross section more desirable than a spherical particle. In this invention, the biological 
substance which the above-mentioned magnetic particle is made to fix means physiological 
active substances, such as an animal, vegetation, protozoa, and a microorganism, an organella, a 
living thing particle, etc., for example, a gene, an enzyme, an antibody, protein, a pheromone, 
allomone, a mitochondrion, a virus, etc. are mentioned. 
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[0013] In this invention, it says that immobilization mainly holds a biological substance to the 
particle with physical adsorption, its allogene object chemical affinity, etc. at a magnetic particle. 
The immobilization to the above-mentioned magnetic particle of the top Norio object matter can 
mix the solution of for example, this magnetic particle, and the buffer solution of a biological 
substance, and can be performed by carrying at the tip of a projectile and being air-dry. 
[0014] As a target cell in this invention, it is an animal cell, (a human cell is included) A plant cell, 
other living thing cells, an organ, an organization, etc. are mentioned, "it firing at high speed" in 
this invention — the initial velocity of a particle — per second 50 — it is about -400m — saying 
— for example, a U.S. Pat. No. 5,100,792 specification and Japanese Patent Application No. 4- 
25626 party Kurgan given in a number specification etc. — it can carry out by law. 
[0015] The MAG can condense or separate alternatively the cell into which the magnetic particle 
was introduced as mentioned above. This concentration or separation can be performed as 
follows, for example. For example, the solution which distributed the cell is moved to 
transparence containers, such as a test tube, a magnet is stuck on the side attachment wall, and 
a cell is condensed. Then, only the cell containing a magnetic particle is separated by removing 
other solution parts with a pipet etc. This actuation is repeated several times if needed. 
[0016] this invention be the increase in efficiency; physiology effectiveness of transgenics, 
recombination, and training of recombinant ( vegetation, animal) drugs, such as installation and 
magnetic induction of the exist matter, and a preferential segregation; anticancer agent; 
bioreactor using a gene recombination cell ( for [ for analysis ] - industrial production) sensing 
of; magnetic gene recombination; intracellular information be applicable to all the technique of a 
magnetic means and others recognize from the outside by chemical, biochemical, and the 
approach combined through the physical property and the approach. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention still more concretely, the range 
of this invention is not limited to the following examples. 

(Example 1) as installation of the gene by magnetite, and a manifestation magnetism particle — 
magnetite (mean particle diameter 0.3 micrometers and consistency 5.2 g/cm3) (refer to drawing 
1 ) using — party Kurgan — installation and its manifestation of a gene were performed using 
the particle launcher (Japanese-Patent-Application-No. 4-25626 equipment given in a number 
specification is used) by law. 

[0018] In a gene, it is plasmid DNA and pBI221 (made in [ Clonetec ] the U.S.). It used. This 
plasmid is the beta-glucuronidase. (GUS) Having a gene, this is a cauliflower mosaic virus. 
(CaMV) 35S promotor (pCaMV35S) and nopaline synthesis enzyme gene (NOS) terminator 
(pAnos) It connects in between. 

[0019] Adhesion actuation to coating and the plastics projectile to a magnetite particle of 
plasmid DNA was performed as follows. 50mg magnetite particle The solution which ethanol 1ml 
is made to have suspended 100% is made, and it is 1-2microl about this solution, TE buffer 
solution (DNA concentration between 200 - 500ng/mul) of plasmid DNA, and the mixed solution 
optimum dose **** and after irradiating a supersonic wave lightly and putting for a time. It 
carried at the tip of a plastics projectile and was air-dry. 

[0020] Introductory processing of a gene was performed using the projectile which brought 
together the day [ of transplantation / 4th ] thing of a tobacco suspension culture cell BY-2nd 
(it receives from the Hokkaido University agricultural department) in ****** under sterile, put it 
on the sample base in equipment, and was air-dried under the following discharge conditions with 
the particle launcher. Discharge conditions are a degree of vacuum in the container which sets 
distance to a sample to 10cm, and stores a sample. The supply pressure of the nitrogen gas 
which adjusts to lOOmmHg and is used for acceleration of a polyacetal projectile is about 
28kg/cm2. It carried out (initial velocity per second about 200-250m). Moreover, that in which 
the gene has not adhered to a magnetite particle as a control experiment was also fired on the 
same discharge conditions as a tobacco cultured cell at this time. 

[0021] The gene was introduced into the tobacco cultured cell, and in order to evaluate that the 
function is discovered, assay using the 5-BUROMO-4-chloro-3-indolyl-glucuronide (X-Gluc) of 
an artificial substrate was performed. After firing a magnetite particle, the tobacco cultured cell 
which incubated at 25 degrees C for 24 hours was dipped in the phosphate buffer solution of X- 
Gluc the whole ****, and it incubated at 37 degrees C for 24 hours. Consequently, about about 
ten blue spots to on **** were observed. 

[0022] The stereo microphotography of this spot is shown in drawing 2 . Abbreviation 100 or 
more blue tobacco cells (cell lump) were checked. This is because the beta-glucuronidase of an 
enzyme was formed into the tobacco cell of the work, X-Gluc of an artificial substrate was 
understood by the enzyme, as a result of introducing a gene, and in JIGOCHIN of blue coloring 
matter generated. An example which observed this tobacco cell with the little picking biological 
microscope is shown in drawing 3 . It was checked that the color is changing blue clearly as 
compared with the cell which has not discovered the color of the cell which the gene discovered. 
Moreover, when observed in the detail, it was observed that a nucleolus, an intracellular nuclear 
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site, and intracellular cytoplasm are blue. In this experiment, installation of a gene and a 
manifestation were checked by about 1000 or more cells in all, and it succeeded in installation of 
the gene of a biological substance, and a manifestation for the first time by magnetite. 
[0023] (Example 2) The magnetite particle which carried out the coat of the plasmid pBI221 of 
alternative concentration of the cell which carried out introductory processing of the magnetite 
particle to which the gene was made to adhere, and the separation above was fired, the tobacco 
cultured cell which performed introductory processing of a gene and incubated was suspended in 
optimum dose picking and a phosphate buffer solution, and it moved to the glass small specimen 
container, and experimented in the magnetic induction of this cell. The swing and the tobacco 
cell were uniformly distributed for the container ( drawing 4 ). Then, magnet (paper clip for 
stationery with a magnet) The photograph 2 minutes after making it stick to a container upper 
right portion is shown in drawing 5 R> 5. The tobacco cell of most in a container is carrying out 
accumulation to the right lateral upper part of a container so that clearly from drawing 5 , and 
only the cell containing the magnetite particle which has magnetism was alternatively separated 
and condensed by the MAG. Moreover, it experimented on the conditions same about the case 
where a magnetite particle and a tobacco cultured cell are only mixed as a control experiment. In 
this case, only the magnetite particle formed the assembly and the big and rough particle near 
the magnet promptly first. When concentration actuation with a magnet was performed about 3 
times, only a magnetic magnetite particle moves and condenses, and the tobacco cell induced 
the MAG and stopped moving at all, although it was admitted that some tobacco cells were first 
influenced by motion of a particle, and it moved. 

[0024] Thus, it was checked that only the tobacco cell which has magnetite can be alternatively 
condensed and divided into intracellular with the MAG. 

(Example 3) Under the same conditions as the training aforementioned example of a tobacco 
culture cellular transformation object, the coat was carried out to the magnetite particle, having 
used only plasmid DNA as pBI121, and it introduced into the tobacco cultured cell similarly. The 
plasmid DNA used for the experiment this time makes the recombination into a vegetable 
chromosome cause. 

[0025] The binary vector pBI1 21 is shown in drawing 6 . Plasmid DNA, beta-glucuronidase which 
can observe a manifestation part by dyeing as a reporter gene to pBI121 (GUS) It has a gene. 
This gene is a promotor who works with vegetation in order to enable a manifestation with 
vegetation, (promoter, P) Terminator (a polyadenylation part, poly-adenylation, pA) It is 
surrounded. NPTII is the promotor of a nopaline synthesis enzyme gene. (Pnos) Terminator of 
this gene (pAnos) GUS is a cauliflower mosaic virus. (CaMV) 35S promotor (pCaMV 35S) pAnos 
It is surrounded. Moreover, it has a kanamycin resistance gene as a marker gene. 
[0026] The drug tolerance cell was screened by the culture medium which performs screening 
which carries out separation recovery of the cell which fired magnetite alternatively magnetically 
like the above-mentioned example, and contains antibiotics, such as JIENETISHIN, after that. 
Under the present circumstances, both experiment which performed magnetic screening, and 
experiment which was not conducted were conducted, and screening effectiveness was 
compared. Consequently, that the efficiency of selection of a resistance callus is about about 10 
to 20 times higher at least estimated [ the example of an experiment which does not perform 
magnetic screening ]. In addition, when the introductory gene was checked by the PGR method, 
existence of an introductory gene was accepted. Moreover, the band peculiar to an introductory 
gene was checked and the result of having performed Southern hybridization analysis was also 
considered that these cells are transformants. 

[0027] As mentioned above, when a new magnetic screening procedure raised a transformant, it 
was shown that the process of screening of a time amount and time-consuming drug tolerance 
cell can be performed efficiently sharply. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the photograph in which the particulate structure of a magnetite particle is 
shown. 

[Drawing 2] It is the photograph in which the gestalt of the living thing about a tobacco cell (cell 
lump) is shown. 

[Drawing 3] It is the photograph in which the gestalt of the living thing at the time of observing 
the tobacco cell shown in drawing 2 with a little picking biological microscope is shown. 
[Drawing 4] It is the photograph in which the gestalt of the living thing showing the condition of 
having distributed the tobacco cell uniformly is shown. 

[Drawing 5] After distributing a tobacco cell uniformly, it is the photograph in which the gestalt 
of the living thing 2 minutes after sticking a magnet to a container upper right portion is shown. 
[ Drawing 6] It is drawing showing the binary vector pBI121. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. . — 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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